Purpose -The purpose of this paper is to examine whether socio-economic factors influence portfolio composition of individual investors investing in stocks for the first time and how these factors relate to stock portfolio performance. Design/methodology/approach -The study uses cross-sectional time-series analysis to examine a unique and detailed data set of Swedish stockholdings. Findings -The results show that first-time investors do not hold diversified portfolios. They experience high market risk and, on average, underperform more experienced investors. Males have higher unsystematic risk in their portfolios than females and older investors have more diversified portfolios compared to younger investors.
Introduction
In his seminal paper, Markowitz (1952) shows that the portfolio problem represents a choice between a portfolio's mean return and its variance. Following mean-variance optimization, investors should maximize their return for a given level of risk (i.e. variance) or minimize risk for a given level of return. This approach leads to the formulation of an efficient frontier from which investors can choose a preferred (optimal) portfolio given their risk-return preferences. In doing so, investors must consider how each stock in the portfolio co-moves with all other stocks rather than examining risks and returns on individual stocks. Consequently, investors should hold diversified portfolios rather than a single stock. Nevertheless, DeMiguel et al. (2009) report that simple investment strategies outperform more sophisticated models.
To determine whether individual investors hold diversified portfolios, the literature often relies on survey data or data from a sample of investors from a stock brokerage firm. As Campbell (2006 Campbell ( , p. 1557 contends, "While these brokerage records are highly accurate reports of holdings and trades in individual stocks, they sample customers of the brokerage house rather than the entire population. Furthermore, these records do not necessarily represent the total wealth of even these customers, as they may have other accounts elsewhere." Unlike the tenets of investor rationality in traditional finance, evidence from behavioral finance suggests that investors do not always act rationally. For example, Kourtidis et al. (2011) find evidence of irrational trading by individual investors suggesting that emotions, not firm fundamentals, drive decisions. Thus, some portray individual investors as being unsophisticated "noise" traders who are subject to fads and psychological biases (Kaniel et al., 2012) . Apart from making less informed investment decisions, individual investors also hold undiversified portfolios and trade actively and speculatively, which occurs to their detriment (Barber and Odean, 2001) . Hoffmann et al. (2010) report, using a survey of 5,500 individual investors, differences in their objectives (speculation or long-term saving) and also that investors relying on fundamental analysis outperform those who rely on technical analysis.
Our study has three main objectives involving individual investors: to determine whether socio-economic factors influence portfolio composition; to identify the extent socio-economic factors and portfolio characteristics relate to portfolio returns, and to examine the stock performance of first-time and more experienced investors' portfolios. This study uses detailed data of stockholdings from the Central Securities Registrar in Sweden (Euroclear Sweden). It also relies on data from the Swedish Tax Agency (Skatteverket) on the annual income for all individuals who are registered as shareholders and stock prices from the economic research department at the Stockholm Stock Exchange (SSE). Our sample consists of 179,128 individuals with stockholdings in 344 different firms between 2004 and 2010.
Our results support prior studies that individual investors do not hold diversified stock portfolios. We find that males have significantly higher systematic risk in their portfolios than females and older investors have more diversified portfolios compared to younger investors. We also document that investors with high portfolio values outperform investors with low portfolio values and first-time investors underperform more experienced investors.
The remainder of the study proceeds as follows. Section 2 provides background information followed by our hypotheses. Section 3 provides a discussion of our sample data and methodology. Section 4 contains the results and discussion and Section 5 concludes.
Literature review and hypotheses
Prior research documents that individual investors make investment mistakes as a result of both cognitive and emotional biases. For example, evidence shows that these investors often do not hold well-diversified portfolios as suggested by Markowitz (1952) and are attracted to low-priced stocks (Gompers and Metrick, 2001; Dyl and Elliott, 2006; Kumar and Lee, 2006; Kumar, 2009) . As discussed below, socio-economic factors also influence portfolio composition of individual investors.
Gender
Prior studies find that decision-making strategies differ between males and females primarily because of differences in risk-taking behavior. Women are less prone to overconfidence than are males and thus tend to be more risk averse. As a result of having less risk tolerance, women are generally more detail orientated, invest more conservatively, and trade less often than men (Arano et al., 2010) . Barber and Odean (2001) support this argument by reporting that male investors, especially young, single men, tend to trade frequently because they are more confident and thus willing to take greater risks.
Investor attitudes toward risk are likely to affect their diversification decisions. According to Goetzmann and Kumar (2008) , investors with high (low) risk tolerance might hold a less (more) diversified portfolio. Moreover, investors who are overconfident in their ability to interpret information intentionally choose to hold-focused and under-diversified portfolios. Based on the findings of previous studies on gender and risk-taking behavior, we propose the following hypothesis:
H1. Males have a higher propensity to hold fewer stocks in their portfolios than females, and hence hold portfolios containing more unsystematic risk.
Age
Theory suggests that age should affect portfolio choice because older investors have shorter investment horizons and generally greater wealth than younger investors (Campbell and Viceira, 2002) . Thus, we expect a positive relation between age and the level of portfolio diversification. Prior studies suggest that risk aversion (risk tolerance) increases (decreases) with age (Blume and Friend, 1975; Morin and Suarez, 1983; Grable and Lytton, 1998; Yao et al., 2011) . According to Kumar (2009) , older and more experienced investors hold less risky portfolios and trade less frequently. Goetzmann and Kumar (2008) support this view by finding that older and more experienced investors are more diversified than younger investors. Based on previous research evidence, we formulate our second hypothesis as follows:
H2. A positive relation exists between the age of individual investors and the level of portfolio diversification.
Wealth
A final factor to consider in the decision-making process of individual investors is their wealth. Prior studies show that individual investors (institutional investors) dominate the holdings of low-priced (high-priced) stocks (Muscarella and Vetsuypens, 1996; Dhar et al., 2003; Dyl and Elliott, 2006) . Goetzmann and Kumar (2008) report that high-income investors are better diversified than low-income investors. Studies suggest that risk aversion increases with both age and wealth (Blume and Friend, 1975; Morin and Suarez, 1983) . Based on the literature, we propose the following hypothesis:
H3. A positive relation exists between the portfolio value (wealth) of individual investors and portfolio diversification.
Data

Sample description
We obtain data on stockholdings from the Central Securities Registrar in Sweden (Euroclear Sweden), which monitors the ultimate stockholdings in public firms in Sweden. From this source, we gather detailed data on stock ownership for all firms listed on the SSE. The initial sample includes about 2.2 million individual investors in 375 different firms, who are recorded as a shareholder between 2002 and 2010. We chose this period because data on annual income are only available through 2010. Having access to social security numbers provides information on the birth year and gender for each individual. We define first-time investors as those who are not recorded as a shareholder in the two-year period before we begin our analysis. For our sample in 2004, we require that the individual is not recorded as a shareholder at the end of 2003 and 2002. We repeat this screening for all years in our study. In total, this process provides an initial sample of 243,866 individual investors. We exclude investors who are younger than 18 and older than 99 years of age and also investors where the number of shares in a firm is limited to just one.
We also exclude individuals where our data, obtained from the Swedish Tax Agency, do not show any income. Finally, we require that the stocks held by investors must exist in the intersection set of the data from Euroclear Sweden and stock price data obtained from the economic research department at the SSE and Datastream. After implementing these filters, our final sample consists of holdings by 179,128 individuals in 344 firms between 2004 and 2010.
Portfolio value
Besides analyzing each individual's portfolio value, we also compute the weighted average price in the portfolio to examine if the nominal stock price (or its square) is related to stock ownership. We define portfolio value of investors as the sum of total holdings in firms multiplied by its stock price at the end of each calendar year. If the investor has holdings in a firm with a different series of stocks, we compute the portfolio value accordingly. The following equation shows the calculation of portfolio value:
where n i,t is the number of stock in firm i at time t and PRICE i,t is the closing price at the end of December for each calendar year. We compute the weighted average stock price in the portfolio in a similar way by first multiplying the weight for each stock by its stock price, which we then sum to obtain the portfolio's average stock price.
To further investigate the composition of an investor's portfolio, we compute and examine the Herfindahl index, which is a traditional ownership concentration measure (Demsetz and Lehn, 1985; Fuertes et al., 2014) . This index is constructed as follows. For each individual we first compute the portfolio value as in Equation (1). For each stock in the portfolio, we then compute the total value of the stock. Next, we divide this value by the portfolio value and then square this fraction. We repeat this procedure for each different stock in an individual's portfolio. We compute the Herfindahl index as the sum of all these squares. For example, an equally weighted portfolio containing only three stocks has a Herfindahl index of 0.33 whereas an equally weighted portfolio of four different stocks has an index of 0.25. A portfolio with a single stock has an index of 1.
Portfolio performance
To investigate how stock returns are related to investor portfolios, we begin the analysis by grouping our sample of investors in several different classes such as gender, investor age, level of diversification, and portfolio value and then use calendar-time methodology. We identify the composition of each investor's stock portfolio at the end of each calendar year where the composition at the end of 2003 is the first observation. Beginning with January 2004 and for each subsequent calendar month over the sample period, we compute the portfolio return with reinvested dividends. We then compute the equally weighted mean return across investors for each month until December 2010. The portfolios are re-balanced at the end of December each calendar year as investors enter and exit. Thus, all trades by investors and their portfolios take place in the secondary market. We estimate abnormal returns using a four-factor model, consisting of the three Fama and French (1993) factors augmented by a momentum factor (Carhart, 1997) . For each investor portfolio, we regress the monthly return on the following regression model:
where R p,t −R f,t is the monthly return on the equally weighted calendar-time portfolio of investors less the return on the three-month Treasury bill, R f , in calendar month t; MKT is the return on the value weighted market portfolio (proxied by the OMXSPI index) minus the monthly return on the three-month Treasury bill; SMB is the difference in the return of a portfolio of small firms and a portfolio of large firms; HML is the difference in the return of a portfolio of high book-to-market (B/M) stocks and a portfolio of low B/M stocks; and MOM is the Carhart momentum factor based on ranking firms by their return over the previous 12-month period and using the return on a portfolio of high momentum stocks less the return on a portfolio of low momentum stocks [1] . The estimated intercept reflects the mean monthly abnormal return on an equally weighted portfolio for investors and corresponds to the well-known Jensen's α in a CAPM context. We estimate the model beginning in January 2004 and ending in December 2010 reflecting 84 monthly observations. With access to the composition of each investor's stock portfolio and also their age and gender, the analysis allows a detailed examination of four subsamples and sorted by: gender, the age group 18-44, 45-64, and 65-99 years, level of diversification, and the value of the stock portfolio. Table I presents descriptive statistics for our sample. As reported, the mean (median) age of the 179,128 first-time investors is 44 (42) years, consisting of 57 percent males and 43 percent females. The average annual income, expressed in 2010 prices, is SEK291,700 whereas the median annual income of SEK279,600 is slightly lower. The average portfolio value, expressed in 2010 prices, is SEK51,900 with a median value of SEK11,300 [2] . The mean ratio between the portfolio value divided by income and expressed as a percentage is 24.56 percent indicating that the total market value of the average portfolio amounts to about a quarter of an individual's income. However, a wide range exists for this measure with a value of 0.40 percent in the 10th percentile and 61.99 percent in the 90th percentile. The mean number of stocks in the portfolio for a first-time investor is 2, with a median value of 1 and a standard deviation of 2. However, only 10 percent of all and the Swedish Tax Agency (Skatteverket) serve as the data sources. All cross-sectional statistics are calculated at the end of December for each calendar year. AGE is the age of the individual investor when investing in stocks for the first time. GENDER is a dummy variable with the value of 1 for male investors and 0 otherwise. INCOME is annual income. PORTFOLIO VALUE is the total value of the stock portfolio. Number of stocks in the portfolio is the total number of different stocks in the portfolio. Income and portfolio value are inflation adjusted and expressed in 2010 price level using the consumer price index from Statistics Sweden as a deflator. To reduce the impact of outliers, all variables are winsorized at the 1 percent level number of stocks in a portfolio and characteristics for first-time investors as well as the portfolio characteristics. AGE is the age at the year when first-time investors invest in stocks for the first time. INCOME is the annual income. PORTFOLIO VALUE is the value of the portfolio as at the end of the calendar year when the investors entered the market. P/I is the ratio between portfolio value and annual income. PRICE is the weighted average price of all stocks in the portfolio. For each characteristic, the table contains the mean, standard deviation (in parentheses), and median. The total number of investors is 179,128. The data are retrieved from the Central Security Registrar in Sweden (Euroclear Sweden) and the Swedish Tax Agency (Skatteverket). All data are calculated as at the end of December for each calendar year and values (reported in SEK 000) are expressed in 2010 price levels using the consumer price index from Statistics Sweden as a deflator. To reduce the impact of outliers, all variables except age are winsorized at the 1 percent level income (P/I), and the weighted average stock price (price) grouped by the number of stocks in the portfolio). The average age of first-time investors is fairly constant but an increase in age occurs when the portfolio has six or more stocks. The median annual income is relatively stable across the groups although the highest mean income occurs for investors holding at least 11 stocks in their portfolios. The mean portfolio value ranges between SEK25,300 for the portfolio with one stock and SEK246,500 for the portfolios with at least 11 stocks. The average ratio of portfolio value to the annual income is 0.136 for the portfolio with a single stock and 1.028 for the portfolio with at least 11 stocks. Overall, the finding suggests that investors with higher incomes hold more stocks in a portfolio than those with lower incomes and also that the weighted average stock price in the portfolio decreases as the number of stocks increases.
Results and discussion
Summary statistics
Multivariate analysis
We next examine the relation between portfolio value and first-time investor characteristics as well as portfolio characteristics. To control for the possibility that the differences in portfolio composition as previously reported are due to changes in the characteristics related to age, we sort our sample into three groups based on age: 18-44, 45-64, and 65-99 years, respectively, and examine our baseline models. Table III presents the results. In model (1) the only independent variable is INCOME. As the table shows, the estimated coefficient is positive and statistically significant at the 1 percent level for all our age groups. The variable INCOME in the 65-99 age group is more sensitive to the portfolio value compared to the other age groups.
In model (2) we add the number of stocks in the portfolio (NUMBER), and in model (3) we add PRICE and (PRICE) 2 , AGE, and the dummy variable GENDER as additional control variables. As reported, the estimated coefficient on NUMBER is positive and statistically significant at the 1 percent level for all age groups suggesting that high portfolio values are associated with more stocks in the portfolios. The adjusted R 2 increases from 0.4 to 11.1 percent for the first age group and even more in the two remaining groups after adding this control variable.
In model (3) the estimated coefficient on PRICE is positive whereas the estimated coefficient (PRICE) 2 is negative and both estimates are statistically significant at the 1 percent level for all three groups. Thus, the evidence suggests that the relation between PORTFOLIO VALUE and PRICE represents an inverted U-parabola. The estimated coefficient on AGE is positive and suggests that higher age is associated with higher portfolio values. The estimated coefficient on the dummy variable reflects gender.
As Table III shows, for the first age group, the estimated coefficient is negative (−0.093) and statistically significant at the 1 percent level. For the two other groups, the estimated coefficients are positive (0.069 and 0.062, respectively) and statistically significant at the 1 percent level. To summarize, Table III confirms that portfolio value of first-time investors is related to socio-economic variables and reveals a quadratic relation between the value of the stock portfolio and the weighted average stock price in the portfolio. Table IV reports factor loadings and Jensen's αs for equally weighted portfolios for first-time investors [3] . Panel A reports the results for all individual investors and also for male and female investors as well as the difference between males and females. Panel B presents the results after sorting investors into three age groups.
Stock performance for portfolios
We first focus on the regressions that use only MKT as the independent variable. As Panel A shows, no statistically significant abnormal performance exists across investors and for our subgroups. ; age of the individual (AGE); and a dummy variable with the value of 1 if the investors is a male and 0 otherwise (GENDER). The variables PORTFOLIO VALUE and INCOME are expressed in natural logarithms. The data reflect a total of 179,128 observations. Heteroskedasticity-robust t-statistics are reported in parentheses. n is the number of observations. ***Indicate statistical significance at the 1 percent level portfolios compared to females, as reported in the next to last column, and the difference is statistically significant at the 10 percent level (p-value ¼ 0.076). The adjusted R 2 is lower for males than females suggesting that the males have more unsystematic risk in their portfolios, a finding consistent with H1.
When using the four-factor model, as reported in the second column for all investors, equally weighted portfolio returns are associated with a statistically significant positive abnormal return of 50 basis points ( p-value ¼ 0.098) a month using a heteroscedasticity consistent standard error relative to the benchmark model. The estimated monthly abnormal return corresponds to an annual abnormal return of about 6 percent. The return on the portfolio is negatively related to the SMB although the estimated coefficient is not statistically significant. The estimated coefficient on HML and MOM is negative suggesting that both the portfolio is sensitive to the B/M ratio and investors trade less than the momentum on the market. Furthermore, our results show that the portfolios for males outperform those for females as reported in the last column. Specifically, the difference, representing 20 basis points a month, is statistically significant at the 10 percent level ( p-value ¼ 0.077). This portfolio is negatively related to the HML factor.
To investigate the age effect of first-time investors, we continue our analysis after grouping them into the three age groups. As Panel B somewhat surprisingly shows, across all three age groups, the market risk of their portfolios is higher than unity. In other words, the risk of the stock portfolios for first-time investors is, on average, higher than the market irrespective of the investor's age. The estimated MKT coefficient for the portfolios in the different age groups is 1.14, 1.15, and 1.11, respectively, using the four-factor model. However, the difference in β is statistically insignificant between young and old first-time investors.
As the estimated intercepts in Panel B of Table IV using the four-factor model show, a statistically significant abnormal return exists only for investors in the age group 45-64 years. Specifically, the abnormal return for this group is 50 basis points a month ( p-value ¼ 0.097) and corresponds to 6 percent a year relative to the model. Also, as reported in the last column, no statistically significant difference in the abnormal return exists between young and old investors using the four-factor model.
Finally, we observe a negative and statistically significant coefficient ( p-value o0.000) for the HML risk factor between young and old investors indicating fewer holdings of value stocks for younger investors. H2 posits a positive relation between the age of individual investors and the level of portfolio diversification. As reported, the adjusted R 2 increases by age and thus supports H2. Hence, older investors have more diversified portfolios compared to younger investors.
As Goetzmann and Kumar (2008) report, portfolios of most individual investors contain a maximum of five stocks. Statman (1987) finds that a well-diversified portfolio consists of at least 30 stocks. Hence, most individual investors are under-diversified potentially resulting in poor returns. More recent evidence by Barber and Odean (2013) finds that investors who hold poorly diversified portfolios not only have perverse stock selection ability incurring unnecessary investment costs but also trade frequently and generally to their detriment.
To investigate the effect of different attributes among first-time investors' stock portfolios, we separately investigate the importance of portfolio diversification based on the degree of diversification and the value of the portfolio. Specifically, we first rank and sort first-time investors' portfolios into quintiles based on the Herfindahl index at the end of December between 2004 and 2010. Then, within each quintile, we form equally weighted portfolios across years. In our analysis, we denote investors with a Herfindahl index in quintile 1 as investors with a high degree of diversification and those with a Herfindahl index in quintile 5 with low degree of diversification. As some first-time investors only hold a single stock, we treat these investors as a special group and separately examine this group. Similarly, we sort individuals based on their portfolio value and use the same sorting procedure stated previously where portfolios are sorted into quintiles based on value at the end of each calendar year. We denote portfolios in quintile 1 (5) as low (high) portfolio values and portfolios in quintile 2, 3, and 4 as portfolios with moderate values. Table V presents the results sorted on the degree of diversification (Panel A) and on portfolio value (Panel B). Focusing first on the first two columns in Panel A, labeled low degree of diversification, we see a positive and statistically significant abnormal return of 60 basis points a month ( p-value ¼ 0.098) using the four-factor model. For investors who have more diversified portfolios, as reported in columns 3 and 4, we find similar results. However, the monthly α on the portfolio reflecting the difference between low and high diversified portfolios is not statistically significant (p-value ¼ 0.844) whereas the difference on MKT is negative and statistically significant (p-value ¼ 0.003). Thus, we conclude that no significant difference exists in stock performance between portfolios with a low vs high degree of diversification and also that less diversified portfolios have higher market risk. The return on this difference is positively related to the SMB factor (p-value ¼ 0.097) and the HML factor ( p-value ¼ 0.006) indicating presence of small capitalization risk and evidence of value stocks in the portfolio.
The last two columns in Panel A of Table V report estimated results for investors with no diversification. As reported, no evidence of abnormal return exists for these investors. Also, for these investors, the portfolio return is positively related to MKT and negatively related to the other factor loadings.
Panel B of Table V investigates the effect of stock portfolio value on both the αs and the difference between portfolios with a high and a low value. We find that the estimated abnormal return, using the four-factor model, increases with the overall portfolio value. For the group denoted as low, the monthly α is -30 basis points but is not statistically significant ( p-value ¼ 0.408). The α for the second group (moderate) is 60 basis points and statistically significant at the 5 percent level. Finally, for high portfolio values, we see a monthly statistically significant abnormal return representing 100 basis points ( p-valueo 0.000). The difference between portfolios with a high and low value, as reported in the last column, is a monthly α of 130 basis points a month, which is statistically significant at the 1 percent level.
The results reported in Table V show that first-time investors with high portfolio value outperform portfolios with a low portfolio value. Also, standard risk characteristics cannot explain the abnormal performance.
To provide further insight into the association between portfolio value and abnormal return, we re-examine our data but focus on the first-time investors who have a portfolio value in quintile 1 (low portfolio value) and 5 (high portfolio value) as reported in Table [4] . For these investors, we then group them into quintiles based on portfolio value. Table VI shows the results for the four-factor model. Panel A reports estimations for first-time investors with a low value of their stock portfolio whereas Panel B reports results for investors with a high value of their portfolios. As reported, investors in the first quintile have a statistically significant monthly negative abnormal return at the 10 percent level of 80 basis points. For investors in the fifth quintile, the estimated abnormal return is negative but not statistically significant. However, the difference between investors with a high and a low portfolio value is positive and statistically significant at the 10 percent level. This finding indicates that investors with a high portfolio value outperform investors with a low portfolio value by about 7 percent annually. Panel B of Table VI reports estimation results for investors with high portfolio values. As reported in the last row, no statistically significant difference exists between investors with high vs low portfolio value ( p-value ¼ 0.774).
Of particular interest in Table VI is Table V . Calendar-time regressions of monthly stock returns year relative to the four-factor model. Also, as reported in the last column, the adjusted R 2 is also higher for the portfolios representing investors with high portfolio values suggesting that the four-factor model better explains the returns for these investors and is also supportive of H3.
Overall, the results of the analysis of abnormal returns for portfolios of first-time investors show a strong difference between portfolios with a high vs low portfolio value. Specifically, we document that the difference between high vs low portfolio values yield a monthly statistically significant abnormal return at the 1 percent level, relative to the four-factor model of 1.3 percent. We also document that the market risk for portfolios held by first-time investors is greater than 1.0.
Further tests of stock performance for portfolios
Our evidence of the stock portfolio performance for first-time investors shows statistically significant differences in abnormal returns after controlling for gender and portfolio value. Based on the above results, we conduct further tests on the abnormal performance for first-time investors' stock portfolios and more experienced investors by defining the latter group as the remaining investors (i.e. investors who are recorded as a shareholder for a period of at least two years). This latter sample represents about 1,756,300 individual investors compared with 179,128 individual investors. Specifically, we examine the portfolios between first-time and more experienced investors as well as using differences-in-differences regressions and repeat our previous analysis. Table VII presents the results using the four-factor model. The first column indicates that first-time investors have a higher monthly abnormal return of 50 basis points ( p-value ¼ 0.028) compared to more experienced investors. Also, first-time investors have higher market risk in their portfolios. The estimated coefficient on HML is negative indicating that the portfolio value of first-time investors is less than for more experienced investors. The estimated coefficient on MOM is negative and statistically significant suggesting no ability among first-time investors to pick winner stocks and sell losers. Column 2 of Table VII shows similar results for investors holding just one stock in their portfolio. Columns 3 through 6 show regression results using difference-in-differences methodology between first-time and more experienced investors for four groups: male and females; young and old; differences between portfolios with a high degree of diversification less portfolios with a low degree of diversification (measured by the Herfindahl index); and differences between portfolios with a high and low portfolio value. The p-values, which are adjusted for heteroskedasticity and autocorrelations, are in parentheses. *,**,***Indicate statistical significance at the 10, 5 and 1 percent levels, respectively Additionally, we estimate and report the abnormal return using differences-in-difference methodology in columns 3 through 6. As reported, the difference between males and females is an abnormal return of 20 basis points a month, which is statistically significant at the 10 percent level. The difference between young and old investors is not statistically significant ( p-value ¼ 0.504). Similarly, the results after controlling for the degree of diversification between the groups shows that first-time investors' portfolios with a high diversification underperform portfolios with low diversification by -3.6 percent annually ( p-value ¼ 0.081). The last column in Table VII shows the results between the two groups of investors after controlling for the portfolio value. As reported, the abnormal return is not statistically significant at conventional levels. These findings indicate that first-time investors outperform more experienced investors and also that first-timers holding just one stock outperform more experienced investors also holding just one stock [5] . Figure 1 shows, more experienced investors have more diversified portfolios. Specifically, we find that the mean Herfindahl index for first-time investors for the full sample period is 0.80 and 0.73 for more experienced investors with a mean difference statistically significant at the 1 percent level (not reported). The figure also indicates that more experienced investors have a fairly stable composition of their portfolios.
Conclusions
This study provides new insights about stock investments by first-time and more experienced investors in Sweden. Specifically, we investigate whether socio-economic factors influence portfolio composition of individual investors, identify the extent socio-economic factors and portfolio characteristics relate to portfolio returns, and examine the stock portfolio performance of first-time and more experienced investors.
Our analysis of socio-economic factors including gender, age, and portfolio value (wealth) shows that males have significantly higher unsystematic risk in their portfolios than females; older investors have more diversified portfolios compared to younger investors; Not surprisingly, our evidence shows that first-time investors engage in little portfolio diversification. In fact, only 25 percent of all individuals hold two or more stocks in their portfolio. Multivariate analysis shows a positive relation between portfolio value and the number of stocks in the portfolio irrespective of the age groups used.
We also find a pattern in stock returns for individuals using a four-factor model together with our detailed ownership data that provides insights about investment behavior for first-time investors. Specifically, male investors not only outperform female investors but also assume more unsystematic risk in their portfolios. This latter finding supports H1. We document that the adjusted R 2 is higher for the older age group 65-99 years (0.892) compared to the younger age group (18-44 years) (0.832). This evidence supports H2 that older investors have more diversified portfolios due to shorter investment horizons. We also find that investors who have high portfolio values have significantly higher monthly average returns relative to the four-factor model. This evidence helps to explain why first-time investors, specifically those with low income, make the investment mistake of failing to diversify their portfolios. Hence, the action of these investors suggests that they are either unaware of modern portfolio theory or fail to practice it. Our results also support H3 that first-time investors with a high portfolio value have more diversified portfolios.
Tests show that the stock portfolio performance of first-time investors outperforms more experienced investors. Using differences-in-differences methodology, we find that male first-time investors have superior returns. However, our evidence also shows that first-time investors underperform more experienced investors after controlling for the degree of diversification.
